CHAPTER 3 S

1.
What is an observational claim?

2.
What counts as evidence in science?

3.
a.
What does it mean to say that an experiment is duplicable?


b.
What does it mean to say that the results of an experiment can be reproduced?


c.
What does it mean to say that an experiment is replicated?

4.
You want to repeat an experiment you’ve read about.  What do you need to duplicate?

5.
What is the difference between an explanation and a prediction?

6.
Give a prediction that is not about the future.  How would you check whether it is true?

7.
How can we show that a general claim used as an explanation is true?

8.
a.
What is “mining the data”?


b.
Why is that not good science?

9.
What question is the experiment for growing nerve cells in Example 6 meant to answer?

10.
Watch someone cooking a special dish.  Write down a recipe so that someone else could 
make the same dish.  Give it to a classmate to prepare the dish.  Was it the same?

11.
For five minutes watch two dogs that are active.  Write down what you see.  Give it to 
a classmate to evaluate whether what you wrote were your perceptions or what you 
deduced from your perceptions.  (Extra credit if you introduce a cat into the experiment.)

12.
Harry:
You have beautiful blue eyes.


Suzy:
Huh?  My eyes are brown.


Harry:
No, they’re blue.


Suzy:
You’re crazy, they’re brown.


Harry:
How do you know?


Suzy:
I’ve look at them in the mirror every day.  And eyes don’t change color.


Harry:
But how do you know that mirrors don’t change the color of your eyes?



After all, you can’t ever see them without a mirror.


Devise an experiment and an argument to convince Suzy that Harry’s wrong.

13.
An electron is no more (and no less) hypothetical than a star.  Nowadays we count 

electrons one by one in a Geiger counter, as we count the stars one by one on a photographic plate.  In what sense can an electron be called more unobservable than a star?  I am not sure whether I ought to say that I have seen an electron; but I have just the same doubt whether I have seen a star.  If I have seen one, I have seen the other.  I have seen a small disc of light surrounded by diffraction rings which has not the least resemblance to what a star is supposed to be; but the name “star” is given to the object in the physical world which some hundreds of years ago started a chain of causation which has resulted in this particular light-pattern.  Similarly, in a Wilson cloud chamber I have seen a trail not in the least resembling what an electron is supposed to be; but the name “electron” is given to the object in the physical world which has caused this trail to appear.  How can it possibly be maintained that a hypothesis is introduced in the one case and not in the other?
Sir Arthur Eddington, New Pathways in Science

Argue for one (or more) of the following:


a.
An electron is not real like a star is real.


b.
An electron is just as real as a star.


c.
Neither a star nor an electron is as real as a dog.

14.
Thus it is observed by the easy experiment of opening an artery at any time in living 
animals that blood is contained in the arteries naturally.


In order that on the other hand we may be more certain that the force of pulsation does not belong to the artery or that the material contained in the arteries is not the producer of the pulsation, for in truth this force depends for its strength upon the heart.  Besides, we see that an artery bound by a cord no longer beats under the cord, it will be permitted to undertake an extensive dissection of the artery of the groin or of the thigh, and to take a small tube made of reed of such thickness as is the capacity of the artery and to insert it by cutting in such a way that the upper part of the tube reaches higher into the cavity of the artery than the upper part of the dissection, and in the same manner also that the lower portion of the tube is introduced downward farther than the lower part of the dissection, and thus the ligature of the artery which constricts its calibre above the cannula is passed by a circuit.


To be sure when this is done the blood and likewise the vital spirit run through the artery even as far as the foot; in fact the whole portion of the artery replaced by the canula beats no longer.  Moreover, when the ligature has been cut, that part of the artery which is beyond the cannula shows no less pulsation than the portion above.

Andreas Vesalius, Fabrica, VII.19, written in 1543, translated by S. Lambert

(also in The Origins and Growth of Biology, ed. Arthur Rook, p. 120)


Argument?  (yes or no)


Conclusion:


Premises:


Additional premises needed to make it valid or strong (if none, say so): 


Method of refutation?


Classify:   valid     strong---------------weak


Good argument?

15.
Copernicus on whether the earth rotates

It is claimed that the earth is at rest in the center of the universe . . .  Ptolemy feared that the earth and all earthly things if set in rotation would be dissolved by the action of nature, for the functioning of nature is something entirely different from artifice, or from that which could be contrived by the human mind.  But why did he not fear the same and indeed in much higher degree, for the universe, whose motion would have to be as much more rapid as the heavens are larger than the earth? Or have the heavens become infinite just because they have been removed from the center by the inexpressible force of the motion; while otherwise, if they were at rest, they would collapse?  Certainly if this argument were true the extent of the heavens would become infinite.  For the more they were driven aloft by the outward impulse of the motion, the more rapid would the motion become because of the ever increasing circle which it would have to describe in the space of twenty-four hours; and conversely, if the motion increased, the immensity of the heavens would also increase.  Thus velocity would augment size into infinity, and size, velocity.  But according to the physical law that the infinite can neither be traversed, nor can it for any reason have motion, the heavens would, however, of necessity be at rest.
Copernicus, Dialogue on the Two Chief World Systems, translated by Stillman Drake (also in The Origins and Growth of Physical Science, eds. D. L. Hurd and J. J. Kipling, pp. 106-107)


Argument?  (yes or no)


Conclusion:


Premises:


Additional premises needed to make it valid or strong (if none, say so): 


Method of refutation?


Classify:   valid     strong---------------weak


Good argument?

16.
Several studies indicate that people who smoke cigarettes have an increased risk for low 
back pain and prolapsed disk [references given].  Individuals who have not smoked for 
more than a year, however, do not appear to have an increased risk, as least for prolapsed 
lumbar disk [reference given].  Table 6 shows that current smokers have almost twice 
the risk for prolapsed lumbar disk as those who have never smoked or who are former 
smokers.  In the same study [reference given] it was estimated that the risk in current 
smokers is increased by about 20% for every 10 cigarettes smoked per day on the 
average.  Possible mechanisms for the association between smoking and low back pain 
and prolapsed disk include decreased diffusion of nutrients into the intervertebral disk 
among smokers [reference given], and increased pressure on the low back from the 
frequent coughing experienced by many smokers.


Table 6. Estimated Relative Risk for Prolapsed Lumbar Intervertebral Disk 



According to Cigarette Smoking Status, Connecticut


___________________________________________________________


Smoking Status       
Estimated Relative Risk
95%    Confidence Limits


Never smoked (referent group)
1.0
   —


Current smoker (smoked in past year)
1.7
1.0–2.5


Former smoker (smoked, but not in past year)
1.0
0.6–1.7


_________________________________________________________


*Relative risk = risk in those exposed to factor divided by risk in those not exposed 


(referent group).




Jennifer L. Kelsy, Anne L. Golden, Diane J. Mundt,



Rheumatic Disease Clinics of America, vol. 16, no. 3, 1990

What causal claim is at issue?


What type of cause-in-population experiment, if any, was done?


Evaluate the evidence for the causal claim.


How would you further test the claim?

17.
Sleepwalking and spontaneous parapsychological experiences: a note
Two studies were conducted in which a questionnaire in Spanish with a true and false response format was used.  It included, among other items, five questions about parapsychological experiences (waking ESP, dream ESP, apparitions, out-of-body experiences, and auras) and one question about somnambulism as follows: Some people have told me that I have sometimes walked in my sleep.  The studies were conducted at the Centro Caribeno de Estudios Postgraduados, a private institute of graduate psychology studies in San Juan, Puerto Rico.  In the first study, 120 questionnaires were collected by masters and doctoral students taking a graduate psychology course offered by the author.  The students collected questionnaires from family, friends, and acquaintances outside the institution.  In the second study, 52 questionnaires were collected by a colleague in two of his graduate courses.  To measure frequency of psi [parapsychological] experiences, an index was formed from the above-mentioned five questions, assigning a score of 1 for true and a score of 0 for false answers.


The composite parapsychological experiences measure produced scores with the following characteristics: Study 1 (N = 120, M = 2.03, Range: 0–5, SD = 1.59); and Study 2 (N = 52, M = 1.48, Range: 0–4, SD = 1.23).  The frequency of positive replies to the sleepwalking question was 17% for Study 1 (N = 119) and 24% for Study 2 (N = 51).


In the first study, those participants who replied affirmatively to the sleepwalking question (N = 20) obtained a mean of parapsychological experiences of 2.60, as compared to a mean of 1.94 for those who replied negatively, (N = 99), t(117) = 1.70, p = .045 (one-tailed), r = .16.  In the second study, those with sleepwalking experiences (N = 12) obtained a mean of parapsychological experiences of 2.00, as compared to a mean of 1.28 for those without, N = 39, t(49) = 1.80, p = .039 (one-tailed), r = .25.  The combined assessment of the p values in both studies produced a Stouffer z of 2.45, p = .01 (one-tailed).  The combined effect size, using a Fisher z transformation [reference given] was .21.  The difference between the effect sizes of Study 1 (r = .16) and Study 2 ( r = .25) was not significant, z = –.52, p = .603 (two-tailed).


The results support the idea that sleepwalking is related to the frequency of parapsychological experiences.  This, in turn, provides further evidence of a low-magnitude association between parapsychological experiences and dissociation.  Further work should be conducted using better measures of sleepwalking, probing for both the frequency of experiences and for the stage in the experiencer’s life in which sleepwalking took place or was most frequent.  Habitual sleepwalkers should also be compared to nonsleepwalkers in future studies.  . . .



Carlos S. Alvarado, Journal of Parapsychology, vol. 62, i4, 1998


What causal claim is at issue?


What type of cause-in-population experiment, if any, was done?


How would you further test the claim?

